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Producing the Fission-Product-Isotope File KIDMAN

In Ref. 1 I described the CFS file /076997/MYREDSTUFEF/KIDMAN, an ACE file for the Monte
Carlo code MCNP (Ref. 2) containing transport cross sections for twenty six fission product
isotopes from ENDF/B-V. There is a second file associated with KIDMAN, the directory file
stored under /076997/MYREDSTUFF/KIDMAND.

I found that Bob MacFarlane, T-2, had processed the evaluations through the RESR and UN-
RESR modules of NJOY (Ref. 3) to produce PENDF files; there were no ACER files available
for any of the isotopes, however. Starting from the PENDF file and the BCD ENDF/B-V tape
indicated in Table II of Ref. 1, I used the HEATR and ACER modules of NJOY to produce
what are alleged to be Type 3 ACE files which should be useable in MCNP and related checking
codes. Nothing would work; the problem was traced to extra record marks which had to be
removed using the code FIXACEFILE. I took the opportunity to remove as well the completely
unnecessary photon production matrix (30x20 zero values) at the end of each file. There is no
photon production data for any of the 26 isotopes; I am unable to run the ACER module in such
a way that the zeroes would disappear.

The corrected ACE files were processed through ADDXS (Ref. 4) to add charged-particle—
production cross sections for eleven of the isotopes where it was appropriate, and the individual
files were merged using your version of Pat Soran’s original code CULIT (Ref. 5). Checks were
made using XDATAP (Ref. 6), MARK and MRKACR (Ref. 7), and FISHPC (Ref. 4).

The purpose of this memo is to document explicitly how this work was done, or — more truthfully
— how I would do the job again knowing what I know now. First, the codes will be listed, then
the data decks, and — finally — what problems were encountered.

The codes ~ — —

NJOY: Based on experiences in processing the excited-state data for Dave Madland, I chose to
use the binary executeable version of NJOY stored on CFS under /NJOY/89/XNJOYO.

FIXACEFILE: The source for this code is stored on CFS under /076997/MYREDSTUFF /FIX-
ACEFILE. A listing thereof is given in Appendix A. Let CODE=FIXACEFILE; one gets the
binary executeable file XCODE using RCFT I=CODE,GO.
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ADDXS: The source is stored on CFS under /090895/CTSS/ADDXS. One gets the binary exe-
cuteable XADDXS using RCFT I=ADDXS,GO.

CUL: The source is stored on CFS under /MYREDSTUFF/CUL. One gets the binary executeable
XCUL using RCFT I=CUL,GO.

XDATAP: I use the binary version which has grown out of my collaboration with Harl’O Fisher
on the Handbook; it is stored on CFS under /076997/MYREDSTUFF/XDATAPS.

FISHPC: The source is stored on CFS under /090895/CTSS/FISHPC. One gets the binary exe-
cuteable XFISHPC using RCFT I=FISHPC,LIB=(CFTLIB,SCCFT,CGSCFT),GO.

MARK: The source is stored on CES under /076997/PGMS/MARK. One gets the binary exe-
cuteable XMARK using RCFT I=MARK,GO.

MRKACR: The source is stored on CFS under /076997/PGMS/MRKACR. One gets the binary
executeable XMRKACR using RCFT I=MRKACR,GO.

The input decks — — —
NJOY: Here is a listing of the file INPUT associated with the NJOY run for Xe-131.

0

5

*MODER*

20 -21
*HEATR*
—21-23-28
135100002/
*ACER¥*
-21-280-3031/
01351300010
0.001 32/

-1 5000 1.0E10
*STOP*

ENDF/B-V BCD input Tape20 was /ENDF/5/A/T/509.

Binary PENDF Tape23 was /PENDF/5/XE/131.

MAT = 1351

Binary Tape30 is the pseudo ACE-formatted file — “pseudo” because of those miserable extra
record marks.

FIXACEFILE: No input file is needed. Binary Tape30 is the pseudo ACE file to be corrected
and binary Tape31 — a real ACE file - is produced.
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ADDXS: Here is a listing of the TAPES input file appropriate for Pri4!, Nd43, Nd!4s, Nqus,
Pm™¥7, Sm*7, Sm®5!, Sm!%2, and Eu!%5. The format is 2I5.

5
203 2
28 103
204 1
104
205 1
105
206 1
106
207 2
22 107

CUL: Here is a listing of the CULINP file for a run in which I merged HERFILE containing 25
ZAIDs with file 9832B containing one ZAID (=63155.50). In this run the output file MYFILE
became the final file KIDMAN. These lines start in column 1.

MYFILE

2

HERFILE

9832B

40093.50

42095.50

43099.50

44101.50

44103.50

45105.50

46105.50

46108.50

53135.50

59141.50
61148.50
61149.50
62147.50
62150.50
62151.50
62152.50
63155.50
0.
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FISHPC: Requires that KIDMAN be SWITCHed to EXTRA and that input file XSIN be one
blank line.

MARK and MRKACR: The file INPUT is stored on CFS under /076997/R028/MARKD. For
MARK, Tape7 must be the BCD File3 data; for MRKACR Tape7 is an ACE file like KIDMAN.

Additional Remarks — — —

Before I merged the individual ACE files using CUL, I changed the ZAIDs manually using
EDIT so that they would have suffix nn = 50 in ZAID=ZZAAA.nn. Locations 15 and 3125 in
file OUTACE from ADDXS were changed.

There was a threshold problem discovered in Xe!3! MAT=1351, MT=51 when I ran MRKACR.
For reasons unknown to me, NJOY is no longer shifting the thresholds for inelastic scattering
to insure that
Ey > |Q|AWR+ 1.0
- AWR

Specifically, for MAT=1351, MT=51 E,; = 8.0616400E-02 while EC=8.0616423051140E-02.
Clearly, E can be less than EC in the interval E,;, < E < EC. I changed EC using EDIT to
8.061600E~02 to eliminate that problem. In subsequent runs with MCNP in which I transported
neutrons through Xe!3! there were no negative~energy secondary neutrons produced.

There were eleven isotopes (Xe135, Tc%9, Pri4l, Nd!45, Nd43, Nd48, Eu!55, Pm!47, Sm!47, Sm?5!,
Sm!?52) for which some of the reaction cross sections were given in terms of the semi-log inter-
polation INT=3 on the ENDF/B-V tapes. This interpolation code (y linear in Inx) is not handled
in MARK because closed—form expressions cannot be written for the integrals. Therefore, I
was forced to rely on the ACE/ENDF comparison plots produced with XDATAP to check the
NJOY processing of the cross sections for these reactions. The INT=3 cross sections have
scallops on log-log plots. That only increased my apprehension and I decided to reproduce one
of MacFarlane’s PENDF tapes starting from “scratch.” The deck for that NJOY run is listed here.
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0

5

*MODER*

20 -21
*RECONR*

=21 -22
*PENDF TAPE FOR XE-135 ON TAPE 509%* /
1294 0 0/

0.001 0.0 6/

0/

*BROADR*

—22 -23

12941 000.0/
0.001 1.0E+06 /
300.0/

o/

*HEATR*

—21 -23 -28
12940000 2/
*ACER*
-21-280-3031/
01294 300. 10
0.001 32/

-1 5000 1.0E+10
*STOP*

I was processing Xe'*> MAT=1294 on Tape509. Tape509 was Tape20 in this run. The NJOY
outputs for this full run and the “short” run started from the PENDF tape are available in
Appendix B. The final ACE files were not identical; I had roughly twice as many points in “my”
output ACE file. However, the MRKACR output striped to three and four significant figure
agreement and the plots produced in XDATAP run in COMPARE mode were indistinguishable.
On the basis of this experience with the one isotope I decided to start my processing from
MacFarlane’s PENDF tapes — those listed in Table II of Ref. 1. This is not a confession,
however, because — after all — I have compared all of the final ACE files on KIDMAN with the
original ENDF/B-V cross sections.

Three MCNP runs have been made using KIDMAN. A copy of the first page of each of the runs
is included in Appendix C. '

I intend to hold on to all the plots and MARK/MRKACR outputs for a while. They are stored in
the middle drawer of the filing cabinet in my office under KIDMAN Service Job. The microfiche
listings from KIDMAN will be saved to become a permanent addition to our fiche library.
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~“APPENDIX A

15-September—1989

Listing of CFS File /076997/MYREDSTUFF/FIXACEFILE

VOO A WM -

299

300

301

302
303

304

306

307
305
350

PROGRAM MUCK(TAPE30=0,TAPE31=0)
DIMENSION GREAT(2048),IGREAT(2048)
EQUIVALENCE(GREAT(1),IGREAT(1))

INTEGER EXTRA

IDA=1

IDB=1

CALL RDISK{30,GREAT,5,IDA)
IF(UNIT(30)) 299,299,350
LENGTH=IGREAT(4)
N=LENGTH/2048
EXTRA=LENGTH-2048*N + N
NEWLGT=2048*N + EXTRA - 600
M=NEWLGT/2048

EXTRASNEWLGT - M»2048
IF(M.EQ.0) GO TO 4

CALL RDISK(30,GREAT,2048,1DA)
IF(UNIT(30)) 300,300,350
IGREAT(221)=IGREAT(221)-600
IGREAT(4)=201+1GREAT(221)+4
CALL WDISK(31,GREAT,2047,1DB)
IF(UNIT(31)) 301,301,350
IDA=1DA+2048

IDB=1DB+2047

IF(M.EQ.1) GD TO 3

DO 1 I=2,M

CALL RDISK(30,GREAT,2048,1DA)
IF(UNIT(30)) 302,302,350
CALL WDISK{(31,GREAT,2047,1DB)
IF(UNIT(34)) 303,303,350
IDA=IDA+2048

1DB=1DB+2047

CONTINUE

CALL RDISK(30,GREAT,EXTRA,IDA)
IF(UNIT(30)) 304,304,350
CALL WDISK(31,GREAT,EXTRA,IDB)
IF(UNIT(31))305,305,350

CALL RDISK(30,GREAT,EXTRA,IDA)
IF(UNIT(30)) 306,306,350
IGREAT(221)=IGREAT(221)-600
IGREAT(4)=201+1GREAT(221)+4
CALL WDISK(31,GREAT,EXTRA,IDB)
IF(UNIT(31)) 307.307,350
sTOP

STOP

STOP 765

END
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MCNP

VERSION 3BS

LD=05/24/89 I0RCP20OMT 6 03/08/89 13:37:00

EZ T 2R 2 X FE S R S Ry R R e Y 2 s E R4

INP=DON2

4~
2-
a3-
4-
-
6-
7-
8-
9_
10-
1i-
12-
13-
14-
15-
16~
17~
18-
19~
20-
214-
22~
23~
24-
25~
26~
27-
28~
29~
30~
31~
32~
33~
WARNING.
34-
WARNING.
35-
WARNING.
36~
WARNING.
37-
WARNING.
38-
39-
40~
41-

MATERIAL
MATERIAL
MATERIAL
MATERIAL
MATERIAL

SERIES C RUN GAMMA-PRTME
C CELL CARDS FOR SFHERE CENTFPED AT THE ORIGIN.

111 -
20 MM

c SURFACE CARDS
1 SO .5

MODE N

IMP:N t O

SDEF ERG=20.0 P0S=0 O O WGT=1{ CEL={
FC1:N CURRENT ACROSS THE SURFACE OF THE U-235 SPHERE.
F1l:
F21:
FM21:
Fa1:
FM41:
F61:
FMG1:
F81:
FM81:
F101:
FM101:
F121:
FM121:
FC2:N
F2:
F22:
FM22:
FQ
EO:N 1.0E-11 ,025 .2 .235 .55 .7 1.0 2.0 8I 20.0

-

2 (102))
3 (2)(381))
4 (53)(54)(55)(56)(57)(58))

- .

5 (2) (2 102))

-

6 (61)(62)(63)(64)(65)(66))

2 (53:54))
ACRDSS THE SURFACE OF THE U-235 SPHERE.

X0 © o o o o

-
c

2 (61)(62)(63)) (1.0 2 (54:55))

mzZZ Z222222Z222Z222
e
o

R O B T o Y

M{1 62147.50 0.20 62151.50 0.20 62150.50 .2-62152.5 .2 63155.%

M2 60143.5 .25 60145.5 .25 61148.5 .25 61149.5 .25
2 IS USED ONLY FOR TALLYING.
M3 60147.50 1.0
3 IS USED ONLY FOR TALLYING.
M4 60148.50 1.0
4 IS USED ONLY FOR TALLYING.
M5 61149.50 1.0
5 IS USED ONLY FOR TALLYING.
M6 59141.50 1.0
6 IS USED ONLY FOR TALLYING.
CUT:N {1.0E123 0.01
PRINT

NPS 7000

.2

FPOBIN - £ Na/nn./pa

13:27-00




